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TYPE TRANSFORMATION OF THE VIRUS OF HOOF-AND-MOUTH DISEASE

Prof H. Roehrer
Island of Riems

At the time when the write. s working at the Station for the Experimental
S ‘ Study of Hoof-and-Mouth Disease on the Island of Riems, near Greifswald, Gerusny,
an epidemic of the disease, starting in Western Germany, was spreading over Europe,
" . naking imperative a close study of a possible transformetion of types of the
o causative agent of the disease.

The previous great epidemic of 1937 - 1938 had affected the same regiom, but
betweer 1938 and 1951, there had been only sporadic, light outbresks, which vere
important becuuse not only “spes A and O were found, but also type C. Vaccination
soon brought the various foci under control, but since only a small percentage of \
animals had been exposed, those not expoeed easily fell victims when the new epi- 4
demic started early in 1951. The only cattle not touched were those of the German
Democratic Republic which had received prophylactic injections of A and O, (It
. should be mentioned here that the 1951 type Ag is identical with type B), which
N vas isolated at Riems from West German material.)

It is not known why type Ag should suddenly show such Jncrzased virulence,
It is certain, however, that the semsitivity to infectiun of ths European cattle
and the rapid passage of the virus through sensitive arimcls, especially through
swine, greatly contributed to the increase in virulexce.

There were no changes in the virus found in vaccinated and nonvaccinated calves
and goats, and no variation or shift of type. During passage of the highly viru-
lent virus through vaccipated animals, it lost much of its virulence, both in regard
to contaglousness and to pathogenity. The latter, however, was retained in regions

vwhere the stock had not been protected.
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In 1951, relatively soon after the end of the A. epidemic in West Germany,
there occurred a nevw outbreak of the C-type disease,”which soon made its ap-
Pearance in the German Democratic Republic, where it had been imporied from the
West, es ve were able to prove. At this time, type C was highly pathogeric but
shoved only little tendency to spread, and the foci were soon brought under con-
trol. Thus, type C showed the characteristics which had been described earlier
by B, I. Kindyakov, A. N, Bayadinov, S. M, Filippovich, and O. §. Nikonova
(Veterinariya, Vol XXIX, Ho 8, 1952). In spring 1952, another epidemic developed
in West Germany, spreading over the greater part of Burope and the parts of the
German Democratic Republic which were not protected against type C. This tine,
the virus developed everywhere a hitherto not encountered virulence.

This was nov surprising since Kindyakov, Bayadinov, Filippovich, and Nikonova
had deseribved in detail how such a transformation into type C could take place
if enimals immune to type A and non-immune [completely receptivg7 animals recently
infected with type A vere in close contact in the same pastures, Under the circum-
stances, the originally resistant {mmunized animials also caught the disease.
It was established that type C virus was now present in the newly infected cattle.

Conditions similar to those described by the Soviet authors must have existed in
Westera Germany,

We believe that there was no shift i{n type from Asto C in the German Demo-
cratic Republic because cattle here had been vaccinated and carefully quarantined.

J We know that when an epidemic is nearing ite end, that 1s to say, as soon
a8 a high percentage of the stock has been infected, a change begins in the anti-
gen structure of the virus, which leads to a breask in imnunity, (Magnussen and
Hermansson: Report on the Swedish epidemic of 1926 - 1927, where 40% of the
originally infected cattle became reinfected within 10-12 months. The Danish
epidemic of 1924 . 1926 showed a similar picture; see Weldmann and Negel, Handbuch
der Viruskrankheiten, Vol I, Verl. Gustav Fischer, Jena, 1939.) All this tends i
to explain the appearance of type C during the 1952 epidemic, .

A transformation in type should also be possible in the laboratory. The above-
named Soviet authors state that by passing the virus through immune guinea pigs,
a change of the C into the O type took place, and on passage of the virus through
immune cattle, a change from the A irto the C type was achieved. Demnitz and
Geiger report that they finally obtained a transformation into the C type by in-
Jecting O virus into cattle immune against 0. Up to now, such experiments have
not been undertaken at Riems, because 1t was believed that despite the greatest
precautions, contamination with some other type might take place and spoil the
experiments. There has never been any indication c* a change in type during the
experlments, although there were repeated disrupt. ..s of these experiments due to t
involuntary infection with other types. As soon as our new experimental station 4
at Greifswalder Ole, 15 kilometers from the mainland, is in operation, we shall
be able to start experiments in this direction.

Nothing definite {s known at present regarding the biological processes of
type transformation of the hoof-and-mouth disease virus. In the last analysis,
the process is biochemical and cannot be studied until reseawch into the chemical
nature of the causative agent and its propagation mechanism io correlation to the
host organism is completed. At present, only conjectures are possibvle,

Some authors are of the opinion that with respect to the immune host animal,
the virus changes its type to "safeguard its kind," but that would mean that it

has capabilities which it evidently cannot have, and should be rejected as umsci-
entific,
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Kindyakov, Bayadinov, Filippovich, and Nikonova assume that after repeated
passage of the virus through immune animals, there is & chunge of metabolic
conditions, which, in the last analysis, is the cause of the virus transformation,
They believe that the structure of the virus is not a homogeneous, antigenous
vhole but a complex of specific protein antigen fractions in various combinations
and that these combinations change, depending on the conditions of the surrounding
medium, the original virus type remaining in-active without being destroyed.

Nothing can be said against this assumption at this time. We may be dealing
vith a complex of special protein antigens, one of which, depending on the immuno-
biological status of the host organism, becomes dominant. On the other hand, it
is possible that chemicel reactions of anti-bodies in the host organism may be
the cause of the chetge in the molecular structure of the virus.

These fundamental questions will be answered only after more advanced study
of the blochemical character of the causative agent, especially by the use of
isotopes.

As far as the conclusions contained in the work by Kindyaknv, Bayadinov,
Filippovich, and Hikonova are co:icerned, the author feels that , bused on present
experiences in the German Democratic Republic, a type transformation need not be
expected when the causative agent meets a completely vaccinated und quarantined
cattle population, an opinion which is borne out by the observations reported by
Kindyakov, Bayadinov, Filippovich, and Nikonova.
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